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(57) ABSTRACT 
The invention provides a cell phone which shows good 
receiving Sensitivity even in a State where Synchronization 
with a base Station is not provided, Such as power-on and 
detection of a dead Space. 
The invention alternately switches between a plurality of 
antennas a predetermined number of times per fixed time 
predetermined in accordance with the number of perch 
channels in a State where Synchronization with a base Station 
is not provided, and Sets an antenna whose mean value of the 
receiving level of each of these antennas is the highest as an 
antenna to be used Subsequently, that is, an antenna to open 
a control channel. 
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MOBILE TELEPHONE APPARATUS 

DESCRIPTION 

0001) 1. Technical Field 
0002 The present invention relates to a cell phone 
equipped with So-called a diversity antenna comprising at 
least two antennas Switched according to the receiving 
Sensitivity. 

0003 2. Background of the Invention 
0004. In general, a cell phone equipped with a diversity 
antenna is known. These cell phones use one of the prede 
termined antennas at power-on or in a dead Space where a 
receiving level has dropped below a predetermined value. 
That is, in a State where the cell phone is not Synchronized 
with a radio wave from a base Station, the cellphone uses an 
either antenna predetermined, for example a whip antenna 
which is known to generally excel in receiving Sensitivity in 
case the whip antenna and a built-in antenna are provided, 
to receive a radio wave from the base Station, and causes two 
antennas as a diversity antenna when Synchronization is 
provided. 

0005 Such a cell phone uses a whip antenna in a state 
where Synchronization is not provided based on the idea that 
the whip antenna excels in receiving Sensitivity in normal 
use. In recent years, a cell phone is getting Smaller and has 
a lower profile, So that an either predetermined antenna does 
not necessary excel in receiving Sensitivity depending on the 
use condition and use environment of the cell phone. 
Accordingly, using a predetermined antenna in any case 
provides lower receiving Sensitivity. 

0006 The invention solves the aforementioned related art 
problems and aims as providing a cell phone which alter 
nately uses a plurality of antennas to provide diversity 
reception even in a State where Synchronization is not 
provided, for example at power-on and in a dead Space. 

DISCLOSURE OF THE INVENTION 

0007 To attain the object, the invention provides a cell 
phone comprising Switching means for alternately Switching 
between a plurality of antennas a predetermined number of 
times per predetermined fixed time in a State where Syn 
chronization with a base Station is not provided, character 
ized in that the cell phone Selects an antenna whose Sum of 
the receiving levels is the highest among the antennas 
Selected by the Switching means, and Selects a channel 
whose receiving level is the highest, while in a State where 
Synchronization with a base Station is provided, alternately 
Switches between the antennas with a predetermined timing 
in Synchronization with the Selected channel, detects a 
receiving level in the State, and uses an antenna whose 
receiving level is the highest. 

0008. With this configuration, even in a state where 
Synchronization with a base Station is not provided, it is 
possible to effectively use a plurality of antennas as a 
diversity antenna. 

0009. The cell phone of the invention is characterized in 
that, in a State where Synchronization with the base Station 
is not provided at power-on, the predetermined fixed time is 
Sufficiently longer than the period where the Switching 
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means alternately Switches between the antennas in a State 
where Synchronization with the base Station is provided. 

0010 With this configuration, it is possible to select an 
antenna whose receiving Sensitivity is excellent without 
delay and Set a receiving channel correctly. 

0011. The cell phone of the invention is characterized in 
that, in a State where Synchronization with the base Station 
is not provided on detection of a dead Space, the predeter 
mined fixed time is Sufficiently longer than the period where 
the Switching means alternately Switches between the anten 
nas in a State where Synchronization with the base Station is 
provided. 

0012. With this configuration, it is possible to detect the 
receiving levels of all channels that can be received on 
detection of a dead Space and Set a receiving channel 
accordingly. This automatically Selects an antenna whose 
receiving level is the highest, thereby practically reducing 
the range of dead Space. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0013 FIG. 1 is a general block diagram of a cell phone 
according to an embodiment of the invention; 

0014 FIG. 2 is a time chart illustrating the operation at 
power-on of a cellphone according to an embodiment of the 
invention; and 

0015 FIG. 3 is a time chart illustrating the operation on 
detection of a dead Space of a cell phone according to an 
embodiment of the invention. 

0016. In the figures, a numeral 1 represents a first 
antenna, 2 a Second antenna, 3 a Switch circuit, 4 a receiver 
circuit, 5 a transmitter circuit, 6 a talking circuit, 7 a handset, 
8 a controller, 9 a Switch controller, and 10 a keyboard. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

0017. An embodiment of the invention is described 
below referring to the drawings. 

0018 FIG. 1 is a general block diagram of a cell phone 
according to an embodiment of the invention. 

0019. In FIG. 1, a first antenna 1 is for example a whip 
antenna and is attached for example to the enclosure of a 
main unit of a clamshell-type cell phone having a keyboard 
So as to allow housing of the first antenna. A first antenna 2 
is for example a frame antenna of an inverted F shape and 
housed in the enclosure of the lid Section having a liquid 
crystal display, etc. 

0020 ASwitch circuit 3 alternately places the first and the 
Second antennas 1, 2 in an available State. Receive signals 
from the first and the Second antennas 1, 2 are respectively 
Supplied to a receiver circuit 4. A Send Signal from a 
transmitter circuit 5 is Supplied to the first and the Second 
antennas 1, 2 via the Switch circuit 3. 

0021. The talking circuit 6 supplies a signal from the 
receiver circuit 4 to the handset 7 and Supplies a signal from 
the handset 7 to the transmitter circuit 5. A controller 8 
receives a control signal from a keyboard 10 to control the 
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receiver circuit 4 and the transmitter circuit 5, and receives 
a receiving level Signal from the receiver circuit 4 to control 
the Switch controller 9. 

0022. Next, the operation of this embodiment is detailed 
below referring to FIGS. 2 and 3. 

0023. As shown in (a) of FIG. 2, when the power is 
turned on, at that point in time, the controller 8 outputs a 
predetermined control signal to the Switch controller 9 so 
that the Switch circuit 3 will control alternate Switching 
between the first and the second antennas 1, 2. The Switch 
circuit 3, as shown in (b) of FIG. 2, alternately switches 
between the first and the Second antennas 1, 2 per predeter 
mined fixed time. 

0024. While the predetermined fixed time may be a fixed 
predetermined fixed time, it is Set as follows in accordance 
with the number of perch channels in this embodiment. 
ASSuming that the time required for detection per channel is 
t and the number of perch channels is n, the predetermined 
fixed time T is determined using the expression T=txn. 

0.025 For example, in case the time t required for detec 
tion per channel is 2.4 mSec and the number of perch 
channels n is 20 in communications in the 800-MHz band, 
the predetermined fixed time T is set to 2.4x20=48 msec. In 
case the number of perch channels n is 10 in communica 
tions in the 1500-MHz band, the predetermined fixed time T 
is set to 2.4x10=24 msec. 

0026. The antennas 1, 2 are alternately switched a plu 
rality of times (for example five times) for each band. To be 
more precise, control is made to Switch between the anten 
nas for example five times: the first antenna 1 for a first 48 
mSec, the Second antenna 2 for a Second 48 mSec, the first 
antenna 1 for a third 48 mSec, and So on; then five times: the 
first antenna 1 for a first 24 mSec, the Second antenna 2 for 
a Second 24 mSec, the first antenna 2 for a third 24 mSec, and 
SO O. 

0027. In this way, the first and the second antennas 1, 2 
are Switched per predetermined fixed time and radio waves 
from respective base Stations of the channels are received, as 
shown in (c) of FIG. 2. The signal received is input to the 
controller 8 via the receiver circuit 4, where the receiving 
levels are Summed up for each of the first and the Second 
antennas 1, 2, and as a result, the antenna whose mean value 
of the receiving level is the larger (for example the Second 
antenna as shown in (b) of FIG. 2) is determined as an 
antenna to be used Subsequently, that is, an antenna to open 
a control channel. Information on the determined antenna is 
supplied to the Switch controller 9. The Switch controller 9 
makes control So that the Switch circuit will place the 
determined antenna in the operating State. 

0028. The channel which has received the highest signal 
level is set as a channel to be used thereafter. The controller 
8 operates in synchronization with the channel. In other 
words, while the Switch circuit 3 is alternately Switching 
between the first and the Second antennas 1, 2 as shown in 
FIG. 2D, the Switch circuit 3 is not operating in synchro 
nization with any channel. When the period has elapsed, the 
controller 8 enters the Synchronous operation based on the 
received signal. Once a channel which has received the 
largest signal level is Set, the controller 8 operates in 
Synchronization with the channel. 
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0029 While the controller 8 is synchronized with the 
channel whose receiving level is the highest, the power 
Supply for the receiver circuit 4, transmitter circuit 5 and 
talking circuit 6 is intermittently turned ON and OFF in 
accordance with the Synchronization Signal in order to Save 
battery power in the standby state (not shown). Thus, the ON 
period of the intermittent ON/OFF sequence is used to 
control the Switch control circuit 9 and cause the Switch 
circuit 3 to alternately switch between the first and the 
Second antennas 1, 2 while detecting the receiving level in 
that State and Selecting an antenna which has received the 
higher receiving level. This State assumes that the receiver 
circuit 4 is Synchronized with the channel whose receiving 
level is the highest. Thus, the time allowed to detect the 
receiving level is a very short time in the ON period of the 
intermittent ON/OFF sequence and the receiving levels are 
detected and compared with each other on the Set channel 
alone. 

0030. A case will be described where the receiving level 
has dropped below a predetermined value, that is, the cell 
phone has entered a dead Space while control is made to 
Switch between the first and the Second antennas 1, 2 and a 
Signal is received using an antenna whose receiving level is 
the higher. 

0031. In this case, on detecting that the cell phone has 
entered the dead Space, the controller 8 automatically makes 
control to turn on the power Supply for the receiver circuit 
4 for a predetermined time, as shown in (a) of FIG. 3. At the 
Same time, the controller 8 issues an instruction to the Switch 
controller 9 to make control So as to cause the Switch circuit 
3 to alternately place the first and the Second antennas 1, 2, 
as shown in (b) of FIG. 3. The period when the Switch 
circuit alternately places the first and the Second antennas 1, 
2 depends on the fixed time determined by the number of 
perch channels, Same as the earlier case where the power is 
turned on. In this case, however, unlike power on, the 
number of perch channels has not been permanently regis 
tered. Thus, the number of channels differS depending on an 
area as a dead Space and the fixed time varies accordingly. 
In this case, the antennas are alternatively Selected only 
OCC. 

0032. In this way, Switching is made between the first and 
the Second antennas 1, 2 to place either in the operating State, 
and receiving level of each channel is detected in this State, 
then the receiving levels are Summed up for each of the first 
and the Second antennas 1, 2 and the antenna whose mean 
value of the receiving level is the larger is Set as an antenna 
to be used Subsequently. The channel whose receiving level 
is the highest is Set as a receiving channel anew, and control 
is made to Synchronize with the new channel. 

0033 According to this embodiment, the first and the 
Second antennas are alternately placed in the operating State 
per predetermined fixed time at power-on or on detection of 
a dead Space. In this State, the receiving level of each 
channel is detected and the channel whose receiving level is 
the highest is Set as a receiving channel. At the same time, 
the antenna whose Sum of the receiving levels is the highest 
is Set as an antenna to be used Subsequently, that is, an 
antenna to open a control channel. This always Selects an 
antenna with the higher receiving Sensitivity without delay 
irrespective of the use condition and use environment of the 
cell phone. 
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0034. In particular, the predetermined fixed time is a 
fixed time determined in accordance with the number of 
perch channels. The fixed time is Sufficiently longer than the 
fixed time for Switching between the first and the second 
antennas in Standby State operating intermittently. Thus, it is 
possible to detect the receiving level of each of the plurality 
of channels and Set a channel whose receiving level is the 
highest as a receiving channel appropriately. As a result, the 
embodiment is advantageous in that, a receiving channel is 
Subsequently Set appropriately even in intermittent opera 
tion, and the Signal on the channel can be received in 
Synchronization with the receiving channel. 

0035) While the invention has been detailed with refer 
ence to its Specific embodiment, those skilled in the art will 
recognize that various changes and modifications can be 
made in it without departing from the Spirit and Scope 
thereof. 

0036) This application is based on the Japanese Patent 
Application No. 2001-381665 filed Dec. 14, 2001, the 
disclosure of which is incorporated herein by reference. 

0037) <Industrial Applicability> 

0.038. As mentioned hereabove, according to the inven 
tion, the first and the Second antennas are alternately Selected 
per predetermined fixed time in a State where Synchroniza 
tion is not provided, Such as power-on and detection of a 
dead Space, and the mean value of the receiving level of each 
of the first and the Second antennas is detected. Then, the 
antenna whose mean value of the receiving level is the larger 
is determined as an antenna to be used Subsequently. It is 
thus possible to automatically use an antenna whose receiv 
ing level is the higher even in a State where Synchronization 
is not provided, Such as power-on and detection of a dead 
Space, which is very useful in providing Synchronization. 
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1. A cell phone comprising: 
Switching means for alternately Switching between a 

plurality of antennas a predetermined number of times 
per predetermined fixed time in a State where Synchro 
nization with a base Station is not provided, 

wherein Said cellphone Selects an antenna whose Sum of 
the receiving levels is the highest among the antennas 
Selected by Said Switching means, and Selects a channel 
whose receiving level is the highest, and 

wherein Said cell phone, while in a State where Synchro 
nization with a base Station is provided, alternately 
Switches between Said antennas with a predetermined 
timing in Synchronization with Said Selected channel, 
detects a receiving level in the State, and uses an 
antenna whose receiving level is the highest. 

2. The cell phone according to claim 1, 
wherein Said predetermined fixed time is a fixed time 

determined in accordance with the number of perch 
channels. 

3. The cell phone according to claim 1, 
wherein, in a State where Synchronization with the base 

Station is not provided at power-on, Said predetermined 
fixed time is Sufficiently longer than the period where 
Said Switching means alternately Switches between the 
antennas in a State where Synchronization with the base 
Station is provided. 

4. The cell phone according to claim 1, 
wherein, in a State where Synchronization with the base 

Station is not provided on detection of a dead Space, 
Said predetermined fixed time is Sufficiently longer than 
the period where said Switching means alternately 
Switches between the antennas in a State where Syn 
chronization with the base Station is provided. 
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